
3GPP TSG-RAN WG2 meeting #68





R2-096479
Jeju, Korea, Nov. 9 – 13, 2009
Agenda item:
7.2
Source: 
Huawei
Title: 
Enhancement needed for supporting peak rate transmission in LTE-A
Document for:
Discussion
1 Introduction

In previous RAN2 meetings, UP enhancement was discussed in [1], [2] and [3], and it was concluded that “RLC SN is long enough to handle 1Gbps peak rate for Carrier Aggregation”. And we also clarified in [4] that there will be no change needed for MAC PDU format to exploit the PHY spectrum efficiency based on the analysis in [1]. However, whether legacy PDCP mechanism is enough for supporting 1Gbps peak rate requirement is unclear. The argument for excluding PDCP enhancement include: 1) 1Gbps peak rate assumption is not reasonable for HO UEs, 2) Compared with RLC/MAC enhancement, PDCP SN extension may cause mobility complexity. In this paper, we further analyze the enhancement needed for supporting 1Gbps peak rate requirement. Then corresponding text proposal 
2 Discussion
2.1 PDCP Enhancement
Considering heterogeneous network deployment (Macro cell, Micro cell, Pico Cell, Femto cell, other wireless transmission, etc.), LTE-A UEs with good channel condition in one cell may cause strong interference to other cells. To reduce the interference, the network may force the LTE-A UE to perform inter-frequency HO for continuing their peak rate transmission without causing serious interference. So, the scenario supporting high transmission rate during HO exist for carrier aggregation.
Considering the maximum 2048 PDCP reordering window size, the IP packets with1500 bytes default size, and 50ms PDCP RTT value, the theoretical throughput is limited to 480 Mbits/s. If 1Gbps peak rate is supported using legacy PDCP specification, the PDCP re-ordering window will be run over, and more serious, there could be possible to have the more than one packet with the same PDCP SN in flight. In general case, there is no big problem since PDCP PDUs are delivered in sequence from RLC layer. However, if PDCP re-establishment for handover or RRC connection re-establishment happens for high data rate transmission, SN ambiguity and HFN unsynchronization will be caused. Currently, we haven’t seen any feasible solution to use RLC/MAC enhancement to take the place of PDCP enhancement for resolving this problem. And the simplest way is to extend the PDCP SN size to 14bits for supporting 1Gbps peak rate requirement. With the extension PDCP SN size, the backward compatibility issue must be resolved when HO happens from LTE-A to LTE. It seems reasonable to assume that when HO happens from LTE-A to LTE, the transmission rate is within the range can be supported by LTE. Following problem needs to be resolved for supporting backward compatibility when HO happens from LTE-A to LTE:
· The PDCP PDUs with SN out of LTE scope should be converted to LTE PDCP SN range.

· It should be able to determine which part of PDCP packets will be retransmitted.

· How to promise the consensus HFN understanding between UE and network.
Based on above analysis, we have following proposal:

Proposal1: since very high data rate transmission is possible during HO, PDCP SN size extension is needed to resolve the SN ambiguity and HFN unsynchronization problem. And the backward compatibility issues listed above should be resolved in WI phase.
2.2 L2 Buffer Requirement
L2 buffer size for each category UE has already be defined in [5] as Table2 shows:

Table 2: UE category

	UE Category
	Total layer 2 buffer size [kBytes]

	Category 1
	150

	Category 2
	700

	Category 3
	1400

	Category 4
	1900

	Category 5
	3500


As category 5 is concerned, the maximum L2 buffer size is 3500Kbytes. For the use case of LTE, this limitation may be enough to support LTE services. For both uplink and downlink peak data rate of LTE-A, it is 10 times of LTE R8 peak data rate requirements. And the minimum size of L2 buffer should be
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bytes. Current reordering window defined in [5] is 2048, which is the half of the total SDUs that PDCP could handle. For LTE-A, if PDCP SN is extended to 14 bits, the maximum reordering window size will be 8192, and the maximum L2 buffer should be larger than 12000 Kbytes. So, we have following proposal:
Proposal 2: the maximum L2 buffer size for LTE-A UE should be larger than 12000 Kbytes .
3 Proposals
Proposal1: since very high data rate transmission is possible during HO, PDCP SN size extension is needed to resolve the SN ambiguity and HFN unsynchronization problem. And the backward compatibility issues listed above should be resolved in WI phase.
Proposal2: the maximum L2 buffer size for LTE-A UE should be larger than 12000 Kbytes .

4 Text Proposal for TR 36.912
1st Change Start

5.2.4
PDCP

The PDCP protocol of LTE Rel-8 also applies to carrier aggregation. In order to support 1Gbps peak rate for low mobility, PDCP SN size needs to be extended. The detail solution for backward compatibility support is FFS.
1st Change End

2nd Change Start
5.3
Control plane

Skip Unconcerned Part

5.4
UE radio access capability
5.4.1
Total layer 2 buffer size
L2 buffer size of LTE-A UE should be increased to support 1Gbps peak rate.
Change End
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